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(57) Abstract: Liquid is supplied by a supply mechanism (72) to between a lens (42) and a wafer (W) on a stage via a supply port 
(36) on one side of the lens (42), and the liquid is recovered by the recovering mechanism (74) via a recovery tube (52) on the other 
side of the lens (42). When the supply and the recovery of the liquid are carried out concurrently, a liquid (always recirculating) of a 
specified amount is retained between the lens (42) and the substrate (W) on the stage. Therefore when an exposure is made (pattern 
transfer onto the substrate) with this condition kept, an immersion method is applicable to allow a pattern to be transferred on the 
substrate with a good accuracy. When the liquid leaks out from under the lower end (32g) a peripheral wall, the liquid not recovered 
is recovered by an auxiliary recovering mechanism (76) via a slit (32h 3 or 32\u). Accordingly, no liquid will remain on the substrate. 
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h^»^ic«i:ox, z$4^ipj s ai;x YBic»r**»*a (xtuay 

<5Z • hXf-v 3 O ££«*Xl*.&. Z<DZ • hXf~v3 0±|Z 
^xyxw^^-rS^IE^X/NTtx^U^f 7 OA<jS«**iXl^. 
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m5<Dnft%k±\~i&W?& 2 ofl)a-t- «#jb<tfr&<DR»1ffl*«fc y — [H y ^ 
#InR©1/40R3IS:|*£:$:<§k 1*36»tt<D*i*« 7 O A t . ::<£>:*:{* SB 7 0 
A lc 15 f£Sfc £ «fc -5 ^ x/ \W©11 $ *i -5 ^<Z> J9 aiciBS $ frtz 4 ttoffl 
ffil^U— h2 2 a- 2 2 d t &WiZ-Xl^&o ZtHhO^&lZf l>— h 2 2 a~2 
2d©il f±. ^ X/\WM £13:13:153- ©it £ (W#<D*£©*** 

ZZt, ffl 2 d 13, ^IStl^U— h 2 2 a-2 2 d(D-€-tL-TtLt 

&tz. ffimzfl<- h 2 2 a let*. RJBBBP $*u -tcDBBP 

flic, ^1RFM*<IKIB|A<4^*5l=**t>a**LTl^* 0 
FMIi-tODM^ HMd^U— K2 2 a t^-Ii$*ltL^. 9« 
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ffi (Xtt*rt) lzt^iJ)^K«J££*l-Cfcy. ^x/\w±a>#$/3S> MM* 
(jfeSBHJfeM) *-ClMW«J»ife (BMMtlWIMftiM*). <t £*# L J ig"t-X J f 
-t?i/\7f-vWS T(DX Y5F®^0)fit ( ZttE y ©ENS ( 0 z Sic) 

hXf-i?3 0±i:lt, $J?Ll£IH 2 |z^£;h. -Settle, ^S7J|S] (Ytt^fa) 

=tx^iu^i 7 xizmm^mnn-^mm-t^x^nt. y»ki«i 7 

YlzSfilz^^ltt'-A^^ltl-^ Y : f^I+«h^ialtb^^TL^'S)3!)^ Hi 
Zft&*<tt««lU:»lllflt1 7. ^X/N^ft 1 8 t LT^^iitl^o tffc. 

=F^ftTfey. Z^b^^tM-cfcoT, 9iA7f-vWST (*yjE«lC 

1*, z-f^^f-v3o) ox. Y^a©te. she o — r>^* (ziiig 
y©E]$ETfc<& e zisife). ^v^-'Xf (x$4!ny©(H]$E-efc<g> e xE^k p 

— U>^* (Yf|fc[siy<7)[Hl$ET*fc-S>e y ISIS)) %ft/W5T6£i:&o-CL , *<i>o #33, 

i 7 Y(Dfx.mmizi®m) &mj$.lx&&^o ^fa^tn^ 5° mi^t 
^x/\^T--i?wsT©tfcttita(xriiSS«a)i*x^-^#j»«iii 9. 
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£$|^I2 0<Dfl^l^f5i:. ^XM*^-vWST(D±ia<£S'lf$& (XliiS 

H3IZ(4. jSMia-'yh3 2^ ««4 0a>T«»XZ;E«*tfct»l=W 
1BB - e***i"CL^«5.*fc. BD4lcl* % B3<DB--B«lBfB5B*<***tT^i>o 
f H3 2l*,KMl4 0l=»LT*KW1ftl=«ja**l-Ctey, 

B3lc»*:h.*J:3U:, hPU©&fg4 0<D&®fc«<Z>aiffi«i (T4» 

*P) |=I*«|©»5Mzlfc'<Tlta(D/h*L^S#4 O a3^»rt*4lTasy, ^<D 
/MSB 4 O a ©»T*i:ff< ico*LT*©lta*</h* < ft5f-/<»4 O 
bfc**l"CL*S. ihft«4 O a ©W»i:S»Jlt**P L ti*t* 

ft*,<£®$J<DU>X4 2 3ft«««F**lTt^o CCDU>X4 2li, f<DTIA^ 
$4 A X icffiSc-T * X Y M l=¥ ft <t * tLT l> -5 o 

ijc$tLT33y. ^-(Dcb^g|J|C[* % M®4 0(D/J^$P4 O a ^±^^8*iApI 
^fc!0r®R»2a>|fSlP 3 2a tfiT^lSjUUM^Tl^o -©F^P 32a (7>gB 

□ S (KBfla 3 2 c©rt)Si(Dti) I*. ±agSBfr 

*ME£B!Mfcfl!sS3 2 cCDfiStlcJc^-C. l^blt^ (Tfr £ H.-C$fc$ffl) 
c-S(d;X;i (ijiT-eiis «*± r^ai/ X;uS(ij £n«) *<»j*£*vci^ 

•So 

ta*<DIHl»3 2 b3b<»rt**in^ 0 Gfl«3 2 bfcBBP3 2 a £ 
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«riHai««e3 2 c tmm* oo»i^U4 o a to>m\z\z. m3%.xfm4fr 

? h3 2 <D«rJft©lHH» 3 2 bfigflCDJa© (±®) Icl*. ifjRffifl 
132 c©XWl*lRia>MfliaUfYtt*lRl©lil5«a)i4«l=. -^H-^+iiT^lS]© 

Xl*& (6a3T»li, Xtt^fil— «tflb«a>»ft*5 4l*^BI*. H4#I). * 
fc, ^^3.=.^ h 3 2<omU3 2 bl^SUOJt® (±B) 4££fc®RJT (« 

Eld. h3 2<DT«ifcl*» fiillBlHl§P3 2 b<0*M|l]!^ T^A N 

&5iTai«tDPflJ»3 2 d«^T^§. ZOii'&s 03,11 3 2 d £ M 3 2 
bi©Hl:lt Hr3tW»©att«fi3 2 e «$*lt^§ 0 d©^ffi!JM3 
2e(»T3ffi®li, BU«!iCC)U'>X4 2 0>T® (il4O0tT^i) tffl — Wt 
^oT^^oSt/tftiJM3 2 e (DmmW<DW.mt±imfrt>TllM&X-j£X&Z>tf. 

(HIJt3 2 dtf>}££l3\[M3 2 b (Zjt^T«# (BrJtffi*) 2ft < Z*lXt$V. 
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spff^JfeoTtey^^X/NWOSlBt©!!!!©^ 'J7v>*A h lis 3 mmJUT. 

JIM 3 2 f (Dl*JJ!@a>TM (^tUSil 3 2 OTftgl** T^l-fr 

d*»l*t*i*l©i(3 2e 1 32 f (3 2g)) IUoT, 14*6Ht*l£ 

Jig 3 2 f <D3iaiai3 2 g(Dn«!ia>9M*««l=l±» Xtt^lRKD-flllti&fflfls 
Xi;Y«l*fiI<D-«tife«l=. 2W©W£»*0>n9Il ! R«>* , J v h 3 2 hi. 
3 2h 2 . Rtf3 2 ha. 3 2 h 4 #»J***VCl**, 'J ? b<D«l*. 
(Zli, jam 3 2 dfl>*I^^I-it^T*S^/h$ < s •f-^rtfiST'^aitfSl**^^ 
§SJSi:$3h,"Ct^o u*l5)©XU V h3 2 hi. 32h 2 . ^32h 3 , 3 
2 h 4 ic^sh^ftMW 5S#*»J ? KD«*y *«j!M::*#fcM«>*.fl> 
&*.**ft7L^» #^'J ? H::*tfcLT'J>fc< oi6HMS»3.= f K3 

l^o «§U B3-ei*. YH*fl-flfc««©^ , J'y H32hs. 3 2 h 4 l= 

51>I*Stt«iBJfc*6 0s, 6 0 4 fl)^***i. xW^fl-fltffiMBax'J ? 

h3 2 hi. 3 2 ha l=3131-rS»ablalJR«6 0i. 6 0 2 ICOIVCIWB* (B 
4#B)). 

7 2|::*©-*tf*«*4lfc#IMWe 4(Dffilttl=-t*l€*t»«**l-"C , Lx«. 
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a*<Mtt»a>fc#* »*«IM«7 2jWM»**l*fc* 1 00 

SftiMftliJ.— v h3 2f>x/\W*iBi:T?EH$*iSISISBiCfcffiWlrtl=tt<& 
£*1$o JUT-CI4. «-ttl&tt5 8l=l9U+&*lfc/^U^6 2a$««)T. 

A;U^i*6 2 a t%lB2E-r^> (I6#l) t 

±I5C7)^<i: LTl4s CZTfl*. A r FI^>7U- t^jfe (IH9 3. 3 

*0®#T^nl4. 4 4-1. 4 7 tf^tfcU, Z(07K(7>^TI*, 

RgBJipfc I L0);&:S:I4. 1 9 3 n m x 1 / n = $1 1 3 1 - 1 3 4 n mlzSa&fift; 

ffliSIB2 0iz«ko-c«l»**L-6. ccDii^r. »j6f*/^u:76 2 b*>W*Ha> 

IZ.torislJlX^H^o KiTT'14. ^IsUlXtS 2|z|Sltt,^t=/^U^6 2 
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#±[5li|XfflyX;u5 61*. ±1Hlfflig1t2 oizj:o-riM»**LSEHi«ai6 
±lsli|Xffl^X;u5 6 1*. -t7X/\W0)a®* y»rJ£EirF**T?fMttRrilfcfllJft 

i|Rm/X;U5 6*^LT5fci*igi|R»1t7 4lc£y ^x/\ (XttKraLfcMflft^ 
«TiB#»ft* 5 4 (Otetilt /^U3f 6 2 d LT-48*<Kffi?K> 

-DxumzftZo fcfc\ j^T-ei*. #^m^5 4i^tsitt>*Lfc/^u^6 2 d ^ 

ffitf>T, 6 2 d fcfcEirrS (S16#P.)o 

*fr. Z0)K£IS^6 9CH*. itffi(7)/^U^6 2 e ^^LTlHiZEOffiBtllHl 
|R@6 0i~6 0 4 *<*;K-e*l»tt*3ixTL*£. -<DJ§£. iT0/^76 2 d 
tflflttlR-C* 3^oKffi»ftlt«7 6 tffMMfcflTe Ox/nW (XI*M 
j&Lfc^Bj^U — h 2 2a~22d) ±tb>X4 2 (CTflffi® <fe L J ±<D^4M^ 
-OkrtWrSftS (^8#8S) <!:. Ga$i53 2 bi*](D±SI5£^#ftl£<t£:y. * 

*fc,/Ou^6 2 e#BB#J»0>fc**Jlffi&«ft1E7 e 
0iJ;LI*, m&Offl$£3 2 f (D^$PlC7K^;1^7t (SiEHiLfc) i§^l~^<D7K#. 
XU-vh (3 2 hi~3 2 h 4 <DL^*L^) rtl=*«l«a**e*^J:lf totlZt 

jtiB#/^^i lti*s mmottis zommammtfmztemmfr <« 
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m (±©) IC(fi]ANo-C±T^|n]lw^-ti.-FH^Jt^*Lt=7L^^LTX^ 'J a. 8 0 

ttttI4 0(Dx— /<»4 0 b<DY|4^(aj<7>—HiJi:«lfii]ICli. -*fr<E>;£Jg 
•fe>+J-3 8A % 3 8 Btf-e-ft-^ft^^ftTl^o ztLt><D;S^-b>-9-<Dai^J 
li, ±tlflSt2 o 3 KfcoTl^ (i6#i). 

H3IC^$tLS^5l-. H«I^<7)X'J '^3 2hs. 32h 4 ^tl^tlO 
aftftl^li* ^^./X;U8 5s. 8 5 4 If b^lTU^. H^li 

^BS^-Cl^tf* HtliiECDX'J ^h32hi, 3 2 h 2 *1X?tl<DT&&\Z t, . 

HSKfclvC* U>X4 2 tm^4 OO^r—z^A O b £ CD^lCl* U >X 4 
2£|5]-fSt*tfr£>J&y . ib>X4 2l:Sf$*if:-^0)^ , JXA4 4A. 4 
4 Brf)<tS:ltt>*lTl^o 

Ml-* t@4 0 0>>M2$B4 0 a £|&< *@£R4 O c OTtmOj&miZlt. MWi 
4 O05l^$P < tnSlJt^aii-r-S7K¥^fS]l=:lil/^-^CDmii?L4 O d, 4 O e 
WJ&£*l*Cl^o C*lb©lS?L4 0cl, 4 O e-£*l^*UDft$] (TttiJ&O^ 
Kfli) (Ommzlt. I^^'JXA4 6A, 4 6 BA^ft^tUBBSfU ^4 
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«r*f=«>a)«*3t**7K¥*Rii=itai-r*. z<D»ui**itretfi3tm(i. is 

^3f'jXA4 6 AI^J:oTr B v iST^I^|S]ltTJ5l*$*L, HfT^O^U XA 4 4 A 
lw*oT^x/\wMir3fc»!iAXlc»L-C»to*ia3J:yHi»$*i-5o ^ 
x/\waB-CSIt**lfc-t*L&©tt«l*3R©JE*t3t3lll4, Hlj^fl)^ 'J XA 4 4 

Br*r B v fi±^iciR]itrj5*r$tt, ekm^uxaa 6 b^k^irikisw-c 

0 a. S3t^9 0 ^'JXA44A, 4 4 B&tfM ^ 'J XA 4 6 
A, 4 6Bmt, «X.I*4#M¥6-2 8 3 4 O 3#^#g&tf ZftlcSJJfc-r 
S^1W5, 4 4 8, 3 3 2^m\zm7frZi(i&^<n£mmOi&XM?5i&<r) 

.^<i*^tb^^^<4M^iti^ (9 0a, 9 0 b) ±s&7£-?Z>*,<D£*Z> 0 * 
Z(7)j£j£<£S&aj^ (9 0 a, 9 0 b) Og^t^g 0 bCDttJ^J^fe-Sm^-r 

h^f- i?3 OS^Ox/\^;U^7 OCDZ$ft^|pJ^<D^a. Rtf2 3«c*rt 

(-r^*,. ex, e y^iRjroiE]^) *«nwr*, 

i2 0li, ^^(4»^tB^ (9 0 a, 9 0 b) £ffll^TZ ■ 
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£<t*frt>j£&£*]i&lUg«2 0&tf;ia>IBTI=fc£X ; r— 'y*Mi1 9&if£ 

r^* 0 z0>*u 2 1 i=i*, j£M#n#i=* aet>*3 8A, 

3 8 B(Dftmmmfr*m*tlZ>}&Mt U>X4 2CDT:5<7>7ka>3fu*La> , ttfR 

MJ^F*3i=fcit^7K(D^^^;iis-r-5>fctoo , it$R (ttx-tfaMra* x(*t— 
^;u-t— * ) > x c ©aft i=*^> "c a>m mm\*i (= &•$ * *i & / ^ — 

JlX^fcif) <D *0>aft»*l=*-3T^i:*«ljfiitt«tttil* (9 0a. 

9 0 b) 0)ttjiMi«: ifl=»«t4M«ft«ft*»lBt4fc*!>OflM 

0lHit««l=aiB**iS/^-->«l=ilRM<b*^t*a*l='3^- 
TKOaft^fli (aft©«MSIR) l*H7 Al=^£*l&J:5l=fc£o C0>EI7AI= 
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^rX h-va >fc£^b£3l£jgc-f „ ZOii^, BBStiiJi&j£^(D;£Jt#*fiI4 

CDI-Ega 14 < . HBJl&I l jtoJcizi&JlR^Jl'i.S z t \~&-DX7k<D}&mm 

£*U=»U £t£3fc¥£P Lt7Kta>«»aiJK*<*"T?3S:< „ #J *. (40 7 B * 
•^x/\w_hfl)IHW«Jg||zHBIt$*iT^x/\A«flir»**i*i:. -7X/\w±^(D7K 

h 14. ^x/\wMl=-SkLT^-5flDI=*fLT, M5<D£P 2 

Icfe!****. h^* — *Xtt«l4«>X/\waE1B3^e>±«l=A Z*:lfT*tfcAt 

&< &&CDI4. '7Xy\^t>CDl6T?Bltot>^Lfc7KA^Pi fr&APa ^AfroT 

tt2h/C«fc)frfclt*tf£Btt£&ij« TSSffl (£P 2 icifilNiiS) l$£lgtf>b 
ftfc*rt<3EBWi::fc*. H7 B©«fc5fcM*M»ja>ii£lc % £Pi <t £ 

p 2 h7t- **tt«i=ft*«£i:*©i*, &gS£*b I*. tK 

oa»f*a)*ft fcto-cfc-s. Hot, ca>so*-er4. •tea) 
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Sf^^P L<l:^X/NW<l:<7)^<©7j<(Dl±*^jbL. CKDefc "5 &IE 
±E<D*OiSfti:ffi»lzBII*?oTtey % ^x/\w£>j£Mjg;&tf7K (Jfctt) 05 
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EGA (X>/\>* I- ■ ^P — /<JI> • T^-O > h) f <D^X/\77'f > > h 

ftlgS 1 9 lcm^^#X.^S<7)$&7K.<i»I^Oxy\X^- yWS T £^trr <5>o 
|8 Aid*. Z©^7Ki4H- , l'X/\^f-vWS T*^UjLfc<S:#ro^S^ 

;U^||6 2 a ^filr^PlJt-elll^Ts ^TC&gM&P 3 4^t><D$&7K$§a^-r-5o 

/\-;U3?S*6 2 d. /\>^6 2e^l:Lt, §i^f5 4, MaiHilX^ 6 0 
i~6 0 4 £rt-Lfcg£$m£l§flte-f <£>«> £t=. z<Dtf. ^ij^«2 0li. 

&m&m& e^^ij^iLT. h3 2is<§ro^Rif^ii^^^-ri)o 

■€-L-C. m^^ra^-r^i. ^#az7h3 2tS$7-^ffiFMS 
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Ht3 2 f (DmihU3 2 gtS$7-^teFMiOFI^ 'J77>7. (Rffl) 

mils 2 /^u^i¥6 2 a<D&'*)\s7<Dmmzmm-fz>zt\z&i)'?t'o 

t7kiBi:-CEliI**i*ffiBBrt^ SSiEgf 7 6 \z£&M&®i3\*iT*%lfa& 

ftfc-tlfScfcolcfcS, jSot, 7kcDftt$SS£iii]n$-fc!-T=t. 
S3 2 f 0>&ibff3 2 gT©^ 'J77^ (HUH) fr&Stt LIC e * 

tz. Z®Jft£« {7 UT7>X[i1 ~2mmflJt^0)-C7Kl*-5-©S®5§^llCj:o 
Tt,JHM3 2f (^tBSP3 2 g) a>rt«I|=fiH^**iSo 

aicsf^-^ KPua>5fesiSPA<^^,«fcaiw, ^i/^f-vwsTOTt 

H8 AlC^Sft&j^klBJ&teSrt^^XMX^— i/WS TfcfMW 
&§>ZL-y h P UOT©»a««4<iS(l^l/- h 2 2 a t«>iAW 

toatssaia-rsc h 2 2 agit^iAwait 

l*SlSBi:**"C*y, MSft^b— h 2 2 a t^X/\Wt©«|IB* I mmgl 
^fcsHU3i!ia)X'J yh32hi~32h 4 ^LfcJtfflflR5ll-cfey*^y y h 
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W^mmtm^tlXl^c f It, WTO^IxLTXt^-T^ K • 

1 #B<DEM^J|Et LT©I1 *>a ? hfl« (77- Xk>a»;h) (DMtft(D 
f-vWSTOTt^lil:, £«IPSt2 0lt »1*la|JlK&a7 4a>ttH)$ 

MITTS tifclC. /^U^»6 2 b(D4>&< 1 OCD/^U^6 2 ^fi^CDHS 
*Tfll)#* ftlit1&»3.=.y h 3 2 7X^0^1 5 2 ^^LTlH]i|R-r-§>o Z 

£><t£s Jft*Mft*J.— V h3 21*91::. *®©***^>X4 2<0TBiJ:y * 

»<£<&--jE«a>**«. *.<DEmz&m-t*'<ju?e 

2 b©aMRat/#/^l/^6 2 bCD^JtcDiO^^^f 5 c 
C<D»*IZfclvC. £t)«Htl 2 O I*. ^i-'7 hPUt^LT^i/NX 

f-vWS T (9IAW) a>^»^TlRjfl)flfe^lsm©i4«l=fc'&ttlftP 3 6lc*fr 

©«r*i=tt«-r*isiJR*5 2ic»js-r*/^u^6 2 b a>*€Br£Hft-eii< - 
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=L=-v h3 7K®0^$^U>X4 2(DTSJ:ytl<^§-Si© 

yRSTiOlAXf- vWS Ti(DY$i;S(6]<DlS^S#|iB«}£*l£o ffi* 

t-vrst. wsT*<-f-*fr*ioi«^aaffiic3iL, «ra»!««Bi=3S-r 

S T<35Y$4^lB]0)^»Jil^V r ^I/\Xf-vWS T 0) Yf£2j fSjCD^ftjiiJg 

bfHHlciS]^o-C, ^x/NWO^K^lqJirl^C^lSl ( + Y^fRj) IzfMfrr** 
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£*iTl^5o 7jC03SE.*t©^lRll*s <^X/\Wa>££;&fflSD (+Y^ 

|pj) <tls]-^lS]-efey s frO7K<D^0:£#^X/\W<D^igg<£y:*#^o 

'>h3 2h 3 f*9l~^3ifflWm^-eiRLN±lf t»*L-5<!:i:4,lC. *ft AIM* 6 0 3 £ 

[Hli|XL£*t-flz. SII3 2 g<D*flll=aEttLfc£t*l** MBbSUlKV 6 0 3 lz& y 
<}Xy\W-tfr t>Hli|X £*L&o 

©^Pb1i*)Ic|sIi|X$^. U>X4 2TI^PJ3t-r'SC<i:7b^l>J:-5l-'5:c.TlN'S)o 
-Tfcfr*,. i^f 5 8 t zmX°. 7K<7)^CDmjS^lHli|R-r^<fc5l=LT 

l^&tztb. *0%fetfl'>X4 2 ,h r i7X/\Wt(D^l::£i|il#-3\ *a>JR$&l=«fc 
o "C«t7 x/ \W± lc|8l& $ ft -5 / < * — > w%it-t & c 1 * & t x » 

ica^sitrtJ;^. c 75*<-. u>X4 2t^i/\wt(Drii^jS 
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(9 0a. 9 0b) (DliiXlZ&'jKj— t~hl/ 

a. ^M«lSE«2 0tt % jt«3fe*l^ Wf*LfcaK4z>-9-3 8 A. 38B 
0) tHRHi £ 35 y » ftTifc L f= x / vt © SB S* H tt (D M2r IrI <0 -t SlEffil 

b. ±$liil2 01*, 1 ftlZte^£*LTl^<i>l!fJ*£tf> l ti$B (#J 

Mfli * w a>« *. iri o— m t & i= & H- «§> * x h -? * — ± * as® 

c. £t=, Sttflltta 2 o i±. 'J 2 1 rti:tttt**itl^l»lia©f-^ 
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HRjSia*ttai5R©ftttaijii (»*3te*©iiait*-r> h) i::fci*<&i*ttB©i9: 

— axWWXtf I^U>^W»£*t5. "Tft^-fes »*x/\w©*Iijb<«Bfc(5 
l£-frSrt~<&J:3l^ z • h^f - 5? 3 o atf ^ 7 o©*£Ib£$iJ 

f. Olt* ±ISa. ~ e . (DM31 ^Sgft** BfSWRII? 

jtyiELffd. -©*S^. -7I/\W±<D#,^tt, S^flP L(D<g>B ditto 
"CiEIS£;h, U>X4 2 <h^x/\W<^©Fp1©7k©SJgl5^t^7K©^ftl^E]t' 
<S>I±:b£^tl::J:<SK I3tt|:©f7t- rt*<Dfg£#^mttKTOJ£*L&o 

V3 y h(DS3te«l:-t*> K->3 v hV>m%t<Dm<D< 1 ?^'\**f— vWS T©v 

tilery. issvbmxTvtzXfMftnmzt. ®m=l-v hputnut 
*u ^©7k©ajTOic-3£ic$t&S;h,£> 0 
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EHTCfc*. CCDit^t. ±«J«l£1E2 0(*« 77-XhV3-yh«ll|t 
S*fCD^x/NWO)^ilj^lp]lciiLT. jjtla-*; h P U<D^^ &IIMHIC&H1 

/\W^-Y^[S]lc^S!]L>S:^t)-b*> K->3 ^ h<D^S^7t#fT;b*u U>X 
4 2 i:Ox/\W<!:<7>ftSJ-eOx/\W£l^lC#lRl (-Y^|S)) |z*jb<3iEJh.T CL 

^(D^7iAXf-yWS TiS^i-«; h P U t©tt«Bflk©— «^«**tr 

±3$a)<fc5i^LT't7x/\w±(Ditii<z)v3 v vmmznt ^^m%wi 

xf-yws Tft<&HiL*:£ TF^ftTi^&c 8 cizfciNT. 

#-s§-puii, S^x-v hPU<D^1f 4 cxD&aiS&flMig^-f o c<Dii^. 
it4 0 (DSfe^^Mffij ~i u— h 2 2 c (DK± KM* &<£g jWIMcteS <»: $ ft 
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- K2 2 bl::Mafrr&&tt£-e|irF$-fe»\ '*)\,Z?6 2 c £iK o 
oT^±lZ[HlJlx$tl§c 

6 4lzA;U3?6 2 a £-?-;K^*i:fr LTlS«$*Lt=«»©«t6* 5 8, mm<om 

«$&P3 6 i=aa-r*iwao*i£yx;u««: Victor, &i*5fc^p Lt*? 

&tz. S^ttSl OOflt 3ftttlslJfc§S«7 4, ^<*l5ll|X^fi7 4|Z&^ 
$nfclHjl|R^SS6 6, i^IHi|R^S&6 6|zA;U^6 2 b ^-^tL-^tl^ LrltJS^$ 
^Lfc«^(DlHli|XW 5 2 . #@i|XW 5 2 ©5fe4«*<3iii-r -6ltrS£G)ffe«By JOM»ft 

ttonsuixtfe ox ~ 6o 4 , a^»#»wiHiJixtf*<-t*i^*i«tt**Lfcsai*i6» 

^fc't7X/\w±(D;$i*£l&S (UNIX) -f<5> d t #T?#3 0 ^iiiii: 

(IsJilR) ^fT^olzfco-CU&j^ h'7'fl7-«:i'ISTt^i* 
1*&cfc-5lzLT*,&l*L. ®.&mt£-?& r> lz LT 
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BB»«2 4ai;XT— 5?1Mffll«*1 9l=«fcoT. Uf^JU^-^^tllit 

ISi^^P L(D^Ii(J)l/>X4 2**iEe£*l<i>) £E!!-rsaM*«M3 2 
c;5HftltE>*U frOZ©aM*fllfi3 2 c(D^fi9lc)lttDgff 3 2 bjbUftlt&tl, 

h3 2rtSi5|Z^$&^tLfcii-&l~ ; fe,, 9RIKHB3 2 b<D|*3»IZl** ffi 

3 2 c, 3M*M3 2e« atfC*l6BI#l= £ oTflSJiE 3£4*GflS|5 3 2 b 

i^o &tz. z corns > m^MM3 2 c tm.ftw&3 2 b tit. h 
p u(omm\z±m\~fe^-a\m£4nT^z>(D-c hmmi^. Attica* -st* 
»(Dft&ii4xtti*rt«R it & *ir s <d t & <& . 

8%SH ootlt, ft«jfe*SPL (IE5tl3liu>X4 2) ir^x 
/xW^orB^©?^^;^^^^;!!]^ (M-tz>1t3 8 A, 3 8 BX'i+mt*lZ>) 
SW^IPL (jE5IIC|*U>X4 2) <b^x/\W£(DfBi(D7ka>J±2Jlf$& 
C:»-3^T. R3teflM*. JU*«Jl=ld\ fcj5tfcfi«aJ3fc (9 0a s 9 0b) (D* 

tz. jfe*^-flliift«l=*n-f ! tLE«**L/i:20(DaJt-b>-b-3 8 A. 3 8 
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*iSWU ±aLfc*««li:J:yWea=?» hPU (S^IPD <ft7X 

tlx-, S3£ ( uf ^ yi//^ ->a)t?i/\±^o$E?) WfrtiSo ^(D^m, 
fe : M&tfmmzHx. ^x/Nwasi^fcit^BBB^^ i L©s*£ffist*(casit 

£&S£im3l (9 0 a. 9 0 b) ^JSl^c^X/WA/O):?*— 73 X ■ U^'J >^ 
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;&lfili|X^Ia)m;&[H]ilX{4«*^ ^x/\w0)^1i^[p] (El 1 OA, m i OB-eii 

ft) *ti*o -tLlzJ; y s ^x/\w±lc*A««B-r*CtA<«:< % *<D7k<DM 
B (»#) l-ieH-r*«^<D^«^©lfe^$|gia-r-5zi:A«-e** 0 -r3&:^% % 

I'J-Ti)t7X/N^fti 8©W-38»«*Ja«fl«llzfflliM-rSCi:A<7?#* 0 

x / \± |c»B L *A^i/\<05i iclal y a ir<D tRfrjt L T „ x/ \ tfJRjgl 
7-Alc^L-CHtLlz< < fcofcy^3(D£l£it^£C 

^fS^t Lt(DU>X4 2<DJ1EI£'>£:< (t^ilzyH^^o^x/NX^— v 
WS T±(D't7.X/\WS@<i:(DPB^Zj5T^<D£ y 7^ >X£PlTf;:JSM 3 2 f 
tBSU3 2g) ^fO^U77^A^Ah = 1~2mmgHi:/j\$< 
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*JtftMa>S&tfiS i o OI=*S£, ^x/\w<Z)JflMO)*>3 v h 
^Lfc^S-e. S^yhPU («MB**3RP tf^x/xw* 

ffimzfls— K2 2a~22 d 0)1^*13^) t ©IBI=7K*«»"r * ^ 

«*©^tt£<DJS££IIl»-*'<&::£*«-l?*S. MBft^U- K2 2 a~2 

2 d t^XMW<!:0)|^M[*3mmJJiTlcig^$*i.-CL>-50)Tr. ^X/\WA<S^ 

ar-vhPU dS^Tfc^&P l_) 0)T*l=fc*«»^€>^x/\WA<a»3.= v 
hP urt^Hti-Stegl-^x/xXx— iJWS Tj&<5HMrt-S»^fcifl=* 

ftflDift^-e^x/xwittaft^U— h i: a>IHia>WIIBIlX7K3&<SSEai-^"*cDab<» ^0)7*. 

w# r= * o xmm $ *ir l> & o 

g^az-^hPU USBitt^mP L0)U>X4 2) £:*iEt)3?U— h <!: Ofltll-TK 
££MTf &0)-e. 7KcD«f&0)fctoO)^^^^Ci:^<. ^os^^ga^f 

cttfwr^tfcy * *o)#:*ju— ho>ini±7b<nmT-fc&c 

£fc. R5telSflffc1Wri=$ft(**6».x=:? h3 2 |«^<Z)7k<D&$£*<*«Btl3f U— h 
2 2 a±.-eHB$££*i<5>0)"^ Oxy\w±7?7K0)^^r^-r-l>li^a)*l;5l-. 
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X±C JB«f*»b<tift*t?) i^s-r^^xyx^tt 

I2 0(i, ^iAXf-vWST0)^l«l^ ^(D^lS^FSllcP LT}Si$^L- 

^t?) £*r5 t<7)<t Lfctf, C^X^SMIC. ^7X/\X^-vWS TCD^lb^lC. 
U>X4 ZtDT^lC^C-SJ;^^. /<086 2a, 6 2 b 

^©BBfiCffl* (£f*fl;Rtf£lig£^fr) Zfto^tt LX*,BL^o zom&izi*. 

m&omtoEtiimmit. s^^kpu (s^ipd i:iilt^x/n 
ii^fSioHtr^icfea-r^x'j ^h3 2hi &t;cmz5i)i-r'S.^isft!iiiix , t6 Oi 

X'Jyh32hi~32h 4 , ^X'J v MCjS® LfcfigBblUilXt 6 O i ~ 6 0 4 , 
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Myites Sffltt«8 6^ C&tfc&tfSU*) «3l-r**5l«*S#A/-C 
z©jtffi#>:7ic«gt*;h.fciR*iy' X;u**rao>4M&*u X;i/a>ifitti::E« l 

TtAl\ do),*: 5 KltJ&LT. «5l«*t LT(Djtffi*>^IC «r2<OI§|J|K 
aMtT?II]JjX L ofc («ft:t&ti-!5't-3 2^I*lfc) 7K£0HX-r<i> 

gin «fc o r I* .»*tfc*0)l£3&< y «gBft<&&j£ < r 4,»J£*<TOfc***fc<5. 

£9ittMft8 K^-f XT U ®J&«ireiHl*lL£*L 

X/\W±fr£|£o&-t&£5U:LT*,&l , *o 

l=*jft&B&di$ (9 0 a, 9 0 b) (D^r-V'J ^U->3 XZffl U6»*J5St 

rnt^o ffimzfis- hit. <5nL/\\N<D±mm\zWL\i-Ti^z>tf. ^w^mm 

?Mffcli#-*>>£M3mfc ^'JilHro^x/NX^-vWS TjWitLTl^ixh^lis 
ltofl*(D0W&«*i::J:*7K (Dtt«&»if^»tflWrifi<©lHlJ|R««l=«k**G)ig 
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»7k<ft1tl4* ^x/\£&&fi (T>o— K&M^OP— £I±*EI1§&& 
cro«fc-5^C«!:l*. Sia-'7 hPUWjtSi^x/^f-vWST (<fcyiE 

aiici*. fflaiii^i^— k) <Dwmt<DM$k&mmLx. -t7x/\n-m. t>p 
vmmvz&o z<Dm-£> ^x/not^p— kii, p— Rig-ei** j^ks. 

tf*#7k LTfc&l^U ffihLTt^l^o Z(Z>i§-&lzfcl>T. ^x/\0)n 

— Kifc«£Ti/P— K#S±:£-Se£-1±s Z0>{&S (fifiii^) "C*l±. 
&^3.x«/ hPU(7>KTIw*liT— ^«FM*<&«"rS«k5lcL. frO^X/N 

&tzs ±f&mmmmx'it. kpu(du>X4 2(dt^i~7K^^ 
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K3 2$fflLMi<ttgl\ frfr&mGX'fo^X*,. P L CD ^X 

LTt.m& Ltzffi&l "J \y— h (7>#^lc J: y . <t?x/\x y vSBOgftcDG&fc £\ 
h p U3&<«^x/\w±^t,ntLTt. _ttE4#i*F:*:$n tmztmte 1 ) . 
b>X4 2T^t><D7K©ii£li^I»it-r^)C<i:A<-e#'§>o ^i^Xf 
-vWST<D#it4>tt. ^7K. $7k£ffitLTt>&U 0 Z<om^\zlts ffi^fc 

;fc>*i&o tot, ^x/\lz$tJtS<y?^->^^-r-g)Z«i:^-C$-i>o 

>X4 2(Dfflt> (JHfi32f) (*^bLfca--^ h£f!ll^<!:* 

2©/ X;u$P«i:^iBW^^L-Cii:^f^$tLT^i)tCD<!: Lfr#. ZHt>CDlB 

mmizftztmm&mtfmmL. m^-v \*p\j^m%mw.o*mz&w* 

Xl£ L r JIB t -5 d <!: £ Rfc C - 1 tfX # £ . 

£*T?i§£l^ S^i-'7hPU (&§£3fc3*^P L(DU>X4 2) i:^X/\W 
<h (7) P B ^ \Z £ m tz L tz ft II T? % 1 / ^ - > £ "t> X / \W± (Dm® <D E H^iHc 
(*>3yh$IHB) tXf '7^ • T> K • X* J rlsJ53S.T-BWLtz'&. b>X4 
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VRSTtLX. 6 6 7 1 7 E $ *l« . U 

X4 2) ^^xy\wt<DIBII=«f*$»fcLfc«JB-l?X»JB:<ziaB3t*<Rrilgt 

42) tS$7->7«FMia)r B li: x 7k**fcLfc*»T?* W;i,77^ 

3 8 A, 3 8Bfl)tf;IiJ^ (g^lPL (U>X4 2) <t ^X/NWi COF^ 

tOtLtztf* CKZMt^yiZ. W^PL (U>X4 

2) «l:^x/^w<!:(0F B 1<Z)7Ka);SJg^f$BO^;l!J^i^c*^t^T. ±ie;£Jt£-ffc^£|[ 
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tlcSo-UT, JSIt«J«l=fe{t*7lc©aJK±l|. 

r> ±E©iaMftflk«k$*a6sc:ttt- *ct*t-e** 0 torn, &mmtm 
&&*tbz>\zmLT. ±««m 2 o i±, sf^xPL cu>X4 2) 

^ * . 0»J tfifta&Oggl^iiglc if & 7K<DSJt^ v ^X l*EE:fc#*Tfr *> Eg 
©/^->l$i»LttAt^» ««m#ttffljEa> hP-78 1 £:frLT£ 

*fc*©ajs*ft Mttm^ ooa, sob) ©w-hk 
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88R«£%*LT, 7*— rtX- U^U >^$W£fr? .fcdKL-Cfc&l^Ls 
;SS-tZ>-9-3 8 A. 3 8 B&thJUZ&rS^XM&fiiihZk (9 0 a, 9 0 b) CD 

-$?3 0 0>»»£1Mirr*J:3l::L-Cl*.&i&<* « *.tfJMM&»:i.^ MzEA 
h^-r— i?3 0(D»tt£1M«l"r<6J:3l=LTt,ftl*o 

=b&lM§^£:<!:) <D7k(DI±2)£#Ji It, «>x/\*t— s?ws T<D&WiMW J t> 

tfttczmsizi*. xommxit a&mmm *>E.nmi icso* 
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So 

g!7 614. ^ib*^Jfe$*L-C*Sy s /*;U^i*6 2 a, /^l/^6 2 bCD/*;U 

?l4£T£EHttt8. /<;u?6 2 ctt£Bfltt«8, /<;u?i$6 2 d 0>&/^u:^ 6 

2 eliRff^^^^Hfe^HT^Stro^-rSo 

U1 1 A-IH1 1 FKI4. m2(DHigff^lc^SS^S^felt ; 5) 1 o©»> 

0SSE*L*^^^Tt^So UTFs Z;h.&<Z>g|l~*^Tm2(D3IJSfi£SlCfcMt£ 
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& (Cfl)i§L/f^;^f-vRS Tlio£iRi^lcS^mi~mi:fzMT'ig«) 

«4t (U^JUR&tf&i^^&P L^LTBift I LA<JfB*t$*i*«!7Xy\ 
W±©RM*«l*) I AlZ&^XgtzftMtf7*£tiri^ 0 3E.ftlfflmW2 Oit. 
^I/\Xf-vWS T(D^1!)^I^. -€-0>&U)^lS] (jfeg^lS]) ICilLT^ZL 
=.-y hPU(Dtl©Mf5 8$^LT-t7X/\W±IC7KW*&^*L^^aiC, 
5^7KfilJCD/^^p6 2 a ^J^^/^U^CDF^gSig^T? . 1 A 

ICfcl^T* <fls— ffitg. (WTR) li, ^X/\WS®l^feLNT7KlCgt3^tc^ 

ZtfTo z<Dtt»7?i*mraa)ip<. (i§M!) ©/^6 2b 

11 1 BlZ7jk£frZ>&z>lz % fr\zmt>tltzm® (WTR) li. ^x/\xt-y 

wst ct7x/\w) (D&mt t i,\zfctfz> 0 zami i B<Dttmtfmftmnt.(» 
>s v hfig*s Ai=wr*»3feiwj&tti(r©ttist?&*. 

^•L-C. vay Ktttts AA<lt3tilH*l=31LfcB*jS^lKrjffii:ia«lc»3fe35<ff 
£*JWSE«2 0ld\ HI1 1 Ctf)B#£ (Xte**l£ life^TL 

iLt, Hi 1 Dl^^tL<i)J:5l^> &&$m I A£Si®-r<ir>a y h^g 
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P>. H?x/\x^-e;wSTAV 7f-5?«»«1 9 lc<fcy ffitt$*u Hi 1 

Z(D<fc5l=LT»**<»7-r*tgll*lc. Ofc*y, *£*ffla> 

4«fc5lc^x/\w±©*A<r^-C»7K*HfcSW"C^iM«i«1l2 OlcJ:y . 
y^JU^»6 2 b fc*J*-r**/</W*teflH**l*. 

Ox/\W(D^iS^[S]S.L^ r t7XM±|z^$&^tt^)7K(D5fLtL^^[plli, HI 
1 1A-B1 1 Efl&H^iflfrlZfcSJ:?!-* i#J»SE«2 OlCj:oT#»^«9 

^ h P U P L0U>X4 2) ^IA^f-v 

WS Ti^^X/xW^OPBl^^tJlMS 2 f <DI*3$P^-<7>7KCD^*&S.T^H«T2!i<^>lHl 
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*f=. ttta©«*ft««i=*y «^x/\wojt**iRia)tt*«^&sifi3 2 f a) 

•{Jot U>X4 2<h^x/\W£(Df!f1£3S E t*i£o ^(Dtzlsb. ^i/\Wil:lH^ 
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P^©^x/\x^— vws TCDixa HH*t-v t°>^*»^©iSslT^. &£>i>3 

l Jg^i-^hPU (SM^IPL©L/^X4 2) ^I/Uf-vWS T 
O'&JjmfrZfctf&ifeZtls ^XMW^^li$-B--&|^|CL/>X4 2 drt7X/\W 
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tits ^^jt^o^m^i^Jt^Tis^s^^-ecDS^w^^o 

y h 3 2 <DT3g§PI^, #M#IrI1=H LTSIIW Lfctt»(D#l&P 3 6 

8 7 b£fftltT*ftl*. Z<Z>**» «|&P3 6A<*1 OBB***tfctt«iy 8 7 
a, 8 7 b-Ctt«ie>*Lfc s &«J«rtl=tt<fcP3 6lC»J6L-Cl3iR*5 2 1 * 

iCJCCTffly**.* ZtL|CJSCT7XOls3i|XI-fflL ,k t.tL^)lHlllX^5 2 
ZZt t LTfc&l^o CO)**. fttftP 3 6St;iHlJjX©5 2 ©Wy W 
j*©/<;U^»6 2 a. 6 2 b <D*/*;U?(Dil«WliaKIC£ oT*«*Jfc*. 
JMt, ^x/wV-tOjafflaifctts *(D-«jb<fclffclvbl$**lt*>3 h*< 

*;hfftt) Iwj±'<-C&0*,a>#fc<5 0 Z^ltva-y hSA„ a>«!?x/\w±a> 

sa„ £S3fe-r&B§H~i±. ±«Mtt2oit, mnitmi 2*ic#-e**tL* 

0M&P3 6Qfr€>7k#0M&**U •■C***L«6EIJRfr5 2Qlz«fco-C7Ktfls]JlX 
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h22a~22d |^<tS:t^t^l^t'fe^Tt, ^Itv3^ h 

/\\N<D^j5faizm ex® y e c £ i*#j§i-e&<s>„ 

x/\±ic, x<Dsi$->%uw?z>m-a:x&'ox*>. *smrf*imt 

t>. ^B^^CtllCl51t)tL^ : t<7)T'li^< , 0>J*.l£s 111 3A-IU1 3 FIZtjz 
Zft%£?tj:^—'r>X%:Mm-tZ>Ztt>-5imx&Z> 0 

COrnS. mi 3 A~g]1 3Cftlt HUiiliLfclll I A-IH1 1 CiHi 

IttfttI AAN^^^Izai^fFCDBt^. *i*fi*JlC|* s mi 3 D|Z7f£*L<5>, *>3 
V hflltSA(DilSA«fit (*S*tfc« (*&7k*5 8(D&g)) IZilJSLfcH# 
JS-C*. ±«»St2 0(^ /^b?i¥6 2 a ££P,flU C<7>&l*^3fc$l7£T:— 
^<&^7K£fr;b£:^ ::£<!: Ltl^o C<D«fc r> \Z~t Z> Z £ X. S*l<i> 
l5a*^fiaiLtrm 1 1 A~11 1 FOm^tit^l^OX. WfcomTtiXO) 

mM&mm-rzzttfx&z (mi 3E, hi 3 f#br>. isot, &m*m%i 
0[fii±^ii§c<i:*<Rr^T*fci>o zomst. *>a V h^S Alz^f*/^ 
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•t7x/\XT— vwsKDva y hlixfy t 0 >^iiif^a)iate|ff^lHliJxti^{c«i: 

-S>7jCC7)!llJ|R*<^7LTl>^ (g13F#i), 

eur*5 2. Rxsmsii®i!BLmm&mmirz>7>*) v vz 2 h 3 . 3 2h 4 

f 5 8 LTl^-So 4 AlZ7jkZjtlZ>fote1&mD.-y h3 2' 

ffl Ltzmsiziz^ m^it^^'stf&frb&izxirv^Lxmtti-tzmizi^ 

-SCO^MJ-r^o U>X4 2<DT£iiytfc(t*:7k!*Lx>X4 2ftM<Dft 

my X7Ugpat;is]l|X^5 2K<fcoT|I]J|X£*L<5o 

<. «*.(iBi 4BIC^$*L^)jSi*^a.^«> h3 2" (D&olz. tKcd&^S. 
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